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Abstract.—Descriptions and illustrations of the unknown pupae of Armigeres (Ағті- 
geres) aureolineatus (Leicester), Ar. (Акт) durhami Edwards and Ar. (Ағт.) kuchingensis 
Edwards and the partially described pupae of Ar. (Ағт.) subalbatus (Coquillett) and Ar. 
(Arm.) baisasi Stone and Thurman are presented. A key to 15 species with known pupae 


of the subgenus Armigeres is included. 


Key Words: 


There are 33 species in the subgenus Ar- 
migeres Theobald, genus Armigeres Theo- 
bald. The pupae of only 15 are adequately 
described (Belkin 1962, Penn 1949, Ra- 
malingam 1972, 1987, Steffan 1968, Toma 
et al. 1994, 1995) including this work in 
which the unknown pupae of Armigeres 
(Armigeres) aureolineatus (Leicester), Ar- 
migeres (Armigeres) durhami Edwards and 
Armigeres (Armigeres) kuchingensis Ed- 
wards and partially described Armigeres 
(Armigeres) subalbatus (Coquillett) and Ar- 
migeres (Armigeres) baisasi Stone and 
Thurman (Delfinado 1966, Baisas 1974, 
LaCasse and Yamaguti 1950, Bohart and 
Ingram 1945) are presented. 

This work began as a study of the Ar- 
migeres species occurring in Nepal (Darsie 
1998) and the former four species listed 
above are found there. Pupae of all species 
of Armigeres known from Nepal have now 
been described, save Ar. (Lei.) omissus (Ed- 
wards) which will be described later. For- 
tuitiously, I have the opportunity to de- 
scribe also the pupa of Ar. baisasi, occur- 
ring only in the Philippines, but belonging 
to the subgenus treated here. 


genus Armigeres, subgenus Armigeres, pupae, key 


The identity of Ar. durhami and Ar. ku- 
chingensis has been a problem in this study. 
The first specimens of “durhami” studied 
were from Surat Thani Province, Thailand, 
located on the southern coastal plain. They 
were finally identified as Ar. kesseli Ra- 
malingam. The valid durhami is a montane 
species and the specimens used in the pupal 
description were collected at Fraser Hill and 
Cameron Highlands, Malaysia, at eleva- 
tions above 920 m (Ramalingam 1987). 

A more vexing enigma was the identifi- 
cation of Ar. kuchingensis. According to 
Thurman (1959), the larval description by 
Barraud (1934) refers to Ar. durhami, and 
in her account, the larva has seta 1-X sin- 
gle, stout and attached to the saddle. My 
study specimens, loaned through the kind- 
ness of Dr. S. Ramalingam, were individu- 
ally reared, mounted larval and pupal exu- 
viae. The larvae had seta 1-X tiny, 4- to 6- 
branched, attached at the border or ventral 
to the saddle. A check of the associated 
adults, 3475 and 29%, confirmed that they 
indeed were kuchingensis. Thurman's de- 
scription of the larva was taken from Borel 
(1930) which she had not seen to confirm 
its identity. 
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Except for Ar. baisasi, these species are 
widely distributed throughout south and 
southeast Asia. They breed in a variety of 
natural and artificial containers, especially 
cut bamboo nodes. 


METHODS AND MATERIALS 


The methods are the same as described 
by Darsie (1998). Those pupae collected in 
Nepal are in the author’s collection at the 
Florida Medical Entomology Laboratory, 
Vero Beach, Florida. The others from Bru- 
nei, Malaysia, Singapore and Thailand were 
borrowed from the national mosquito col- 
lection at the Walter Reed Biosystematics 
Unit, Smithsonian Institution, Washington, 
D.C. and from the private collection of Dr. 
S. Ramalingam. 

The "b" in the descriptions means 
branches and Le and Pe refers to the exu- 
viae of larvae and pupae. 


DESCRIPTIONS 


Armigeres (Armigeres) aureolineatus 
(Leicester) 
(Fig. 1) 

Position and size of setae as figured; 
range and modal number of branches in Ta- 
ble 1. Cephalothorax: Seta 1-CT with thin 
branches; 3-CT stout, usually double: seta 
7-CT 0.78—0.83 or as in one specimen, 
1.25-1.86 length of 6-CT: trumpet length 
0.8-0.93 mm, index 3.0-4.0, pinna 0.12- 
0.23 of total length. Abdomen: Seta 1-H 
with single short stem, branched in outer 
0.8-0.9, 3-6b, 3-П 1.86—2.3 longer than 2- 
П, 0.89—1.39 length of tergum III; 3-ІП 
0.94—1.0 length of tergum IV; 5-IV 1.0— 
1.45 longer than tergum V; 5-V 0.9—1.18 
length of tergum УІ; 6-VI with 4-6 b, 
stouter than 5-V; 9-VII aciculate, with 9— 
19 b, all branches without distal branching; 
9-VIII aciculate, with 9-15 b. Paddle: 
length 1.02-1.34 mm; index 1.45-1.6; 
fringe in apical 0.58-0.75 of outer margin, 
in apical 0.65—0.77 of inner margin, fringe 
length 0.22 mm; seta 1-Р single, 0.40—0.45 
length of paddle. 


109 


The description 1s based on the following 
specimens from Thailand: Nakornayok 
Province, Hongking, IX-25-63, 29 LePe 
(slides 8567, 8568), 14 LePe (slide 8563), 
ex artificial container; Kanchanburi Prov- 
ince, Saeng, VI-4-65, 1? Тере, ex coconut 
on ground. In Nepal, the only confirmed re- 
cord is a single larva from SUNSARI, Gho- 
pal, ІХ-Х-84 (Darsie and Pradhan 1990). 


Armigeres (Armigeres) durhami EDWARDS 
(Fig. 2) 

Position and size of setae as figured, 
range and modal number of branches in Ta- 
ble 2. Cephalothorax: Setae 1, 3-CT stout, 
l single, 3 double; 7-CT 0.46-0.61 length 
of 6-CT, with 2-5 b; trumpet length 0.65- 
0.82 mm, pinna 0.23-0.39 total length; in- 
dex 2.12-2.61. Abdomen: Seta 1-П pedun- 
culate, brush-like, with 17—27 b in outer 
0.65-0.77; 3-П 2.02-3.04 length of 2-Il; 
0.95-1.08 length of tergum Ill; 3-Ш 0.90— 
1.15 length of tergum IV; 5-IV 1.19—1.41 
length of tergum V; 5-V 1.16-1.31 length 
of tergum VI; 6-VI single to triple, stouter 
than 5-У, except in one specimen in which 
6-VI was poorly developed; 9-УП acicu- 
late, stout, with 3-5 b; 9-VIII aciculate, 
stout, with 7-10 b. Paddle: ovoid, emargin- 
ate apically, length 1.11—1.31 mm, index 
1.15-1.35, fringe on outer margin in apical 
0.48-0.57, on inner margin in apical 0.31- 
0.59, fringe length 0.17-0.22 mm: 1-P sin- 
gle, 0.24—0.40 length of paddle. 

The description is based on the following 
specimens from Malaysia: Pahang, Camer- 
on Highlands, 1970, 19, 14 LePe (Nos. 
1511-10, 11); Fraser's Hill, 1970, 19,24 
LePe (Nos. 787-36, 40, 88). Nepal speci- 
mens without immatures are recorded from 
Makwanpur District. Hetaura, 1-90, 1°; 
Sunsari District, Bhotepur, ІХ-Х-83, 29; 
Manglabre, IX-X-83, 27; Morang District, 
Dubai, ІХ-Х-85, 19 (Darsie and Pradhan 
1990). 

Armigeres (Armigeres) kuchingensis 

EDWARDS 
(Fig. 3) 

Position and size of setae as figured; 

range and modal number of branches in Ta- 
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Fig. 1. Pupa of Armigeres aureolineatus. A, Cephalothorax. В, metanotum and abdomen. Abbreviations: Bu 
= external buttress; CT = cephalothorax; GL = genital lobe; Mr = midrib; Pa = paddle: T = trumpet. 
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Table 1. Pupal chaetotaxy of Armigeres aureolineatus. 
Abdominal Segments 

Seta | Cephalothorax 1 lH ш IV M VI VII VIII 

0 -- = 1 1 1 1 1 1 1 

1 1-2 (2)! 10-12 (11) 3-6 (5) 1-4(4) 3-5(4) 3-6(4) 3-6 (3) 1-4 (2) = 

2 2-5 (3) 1 1 1-2 (1) 1 1 1 1 == 

3 1—2 (2) 1 1 1-4 (1) 4-6 (6) 4-7 (7) 1-6 (4) 3-5 (3) = 

4 2-6 (2) 5-9 (2) 4-14 (5) 2-50) 1-2 (2) 4-11 (2?) 2-9 (6) 2-6 (5) 3-5 (4) 
° 4-8 (5) 1-2 (1) 3-4 (3) 1-3 (3) 1 l 1—4 (3) 2-3 (3) — 

6 ] 3-8 (5) 3-8 (4) 3-6 (5) 3—1 (4) 3-5 (5) 4-6 (4) 2-6 (5) — 

7 1-2 (2) 2-4 (4) 2-6 (?) 1—4 (3) 1-3 (2) 3-8 (6) 2-7 (?) 3-7 (6) = 

8 2-5 (9) — 2. 2-6 (4) 1-3(3) 2-3 (3) 24 (3) acu) == 

9 3-4 (4) 1 1 1 1 1 1 9-12 (10) 9-15 (10) 
lÚ1 2-5 (4) — 1—4() 2—4(4) 243) 2-3 (3) 1-4 (3) 2-4 (2) — 
11 1 — 1-3 (2) 1 1 1 1 1-3 (2) — 
12 3—7 (5) == <= 
14 — — — 1 1 1 1 1 1 


! Range followed in parentheses by the mode. 


ble 3. Cephalothorax: Setae 1, 3-CT long, 
stout, ] single, 3 single or double; 7-CT 
0.55-1.6 length of 6-CT, usually double; 
trumpet length 0.42—0.54 mm, pinna 0.04- 
0.22 total length, index 1.68-2.25. Abdo- 
men: Seta 1-П small with thin branches, 2- 
to 7-branched; 3-П 3.0-4.23 longer than 2- 
H, 3-П 1.03-1.15 length of tergum III; 3- 
Ш 1.04-1.19 length of tergum IV; 5-IV 
0.96-1.10 length of tergum V; 5-V 0.92- 
1.10 length of tergum УІ; 6-VI single, 
stouter than 5-V; 9-VII stout, aciculate, usu- 
ally double (2-4); 9-VIII stout, aciculate, 
with 6-9 b, some branches of 9-VII, VIII 
divided apically. Paddle: ovoid, slightly 
emarginate apically, length 0.85—1.10 mm, 
index 1.24—1.46; fringe on outer margin on 
apical 0.43-0.60, inner margin on apical 
0.40-0.66; fringe length 0.12-0.16 mm; 
seta І-Р strong, 0.23-0.40 length of paddle. 

The description is based on the following 
specimens: Singapore Island, 1970?, 19, 
15 LePe, (Nos. 1200-10, 18); Brunei, Be- 
lait District, 1970, 19, Pe, 28 LePe (Nos. 
1295-19, 1312-15, 1341-102). Nepal spec- 
imens have been collected Rupandehi Dis- 
trict, Bhairahawa, ГУ-7-88, 16 (Darsie and 
Pradhan 1990); Makwanpur District, Hetau- 
ra, VI-VII-55, 2?; Nayagaon, I-V-55, 19 
(Peters and Dewar 1955). 


Armigeres (Armigeres) subalbatus 
(Coquillett) 
(Fig. 4) 


Position and size of setae as figured: 
range and modal branching in Table 4. 
Cephalothorax: беше 1, 3-CT stout, dou- 
ble; 7-CT 0.58-0.81 length of 6-CT: trum- 
pet length 0.36-0.50 mm, pinna 0.11-0.30 
of total length, index 1.0-1.72. Abdomen: 
1-П branched from base, 8-13 b; 3-II 1.63- 
1.90 length of 2-II; 3-П 1.05-1.20 length of 
tergum ІП, 3-Ш 1.04—1.26 of tergum IV, 5- 
IV 1.32-1.39 of tergum V, 5-V 0.98-1.28 
of tergum VI; 6-VI single, rarely double, 
thicker than 5-V; 9-VII with 3-7 b, some 
branches shorter; 9-VIII with 9-14 b, outer 
branches shorter. Paddle: ovoid, emarginate 
apically, length 0.93-1.17 mm, fringe of 
outer margin on apical 0.51-0.81, of inner 
margin, on apical 0.23-0.53; index 1.16- 
1.35, fringe length 0.15—0.18 mm; 1-P sin- 
gle or seldom double, 0.33-0.43 length of 
paddle. 

The description is based on the following 
specimens from Nepal: Kaski District, Pok- 
hara, Male Patan, VII-27-92, 39 Pe, 1d Pe, 
ех treehole; Pokhara, VII-28-92, 12 Pe, ex 
bamboo stump; Pokhara, Lamachaur, VII- 
29-92, 12 Pe, ex bamboo stump. 
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Table 2. Pupal chaetotaxy of Armigeres durhami. 
Abdominal Segments 

Seta Cephalothorax I Il HHI IV v VI УІ VIII 

0 — -- 1 І I 1 1 1 1 

1 1 9-11 (10) 17-26 (2) 2-5 (4) 2-6 (3) 2-6 (3) 1—5 (3) 1-4 (1) — 

2 2-5 (3)! 1 1 1 1 | 1 1 -- 

3 2 I 1 1 2-7 (5) 2-5(4) 2-5 (3) 1-6 (2) = 

4 2-5 (3) 5-8 (6) 5-8 (6) 2-5 (H 2-+(4) 3-7 (6) 2-5 (2) 2-4 (3) 1—4 (2) 

а) 3—7 (5) 1-3 (1) 2-3 (2) ]—5 (4) l | 1-4 (1) 1-3 (3) -- 

6 l 2—4 (2) 2-4(3) 2-5(2) 2-4 (3) 1—4 (3) 1-3 (1) 1-4 (2) — 

7 2—5 (2) 3—5 (5) 4-7 (4) 2-5 (4) 3-5(5) 4-7 (4) 2-4(3) 1-2 (2) — 

8 2-5 (3) — -- 2-5 (3) 2-4 (3) 3-5 (3) 3-5 (3) 3-4 (3) = 

9 2-6 (4) ] 1 1 1 1 1 3-4 (4) 7-12 (9) 
10 5—8 (5) 2-3 (2) 2-5 (3) 2-4 (33 2-3 (3) 23 (2) 1-3 (1) -- 

11 І -- — 1 1 1 1 1—2 (2) 1—2 (2) 
12 3-5 (4) — 

14 -- -- — ] ] 1 1 1 1 


! Range followed in parentheses by mode. 


Armigeres (Armigeres) baisasi STONE AND 
THURMAN 
(Fig. 5) 


Position and size of setae as figured; 
range and modal number of branches in 
Table 5. Cephalothorax: Seta 1-CT and 3- 
CT long, stout, 1 single, 2 usually double; 
7-СТ 0.54-0.82 length of 6-СТ; trumpet 
length 0.03-0.75 mm, pinna 0.22-0.44 to- 
tal length; index 1.96-2.27. Abdomen: Seta 
I-H pedunculate, with 3-4 main stems, 
each with 2-8 branches in apical 0.14— 
0.43, totalling 10-18 b; 3-II 1.59-1.83 
longer than 2-П, 0.95-1.07 length of ter- 
gum Ш; 3-ШІ 0.96-1.11 length of tergum 
IV; 5-IV 1.14-1.34 length of tergum V; 5- 
V 0.89-1.38 length of tergum VI; an ad- 
ventitious seta marked (A) found in one 
Specimen just anterior to seta 5-V, see Fig. 
5; 6-VI aciculate, single or double; 9-VII 
aciculate, with 2-5 b; 9-УПІ aciculate, 
with 6-8 b. Paddle: ovoid, emarginate api- 
cally, length 0.90—1.24 mm, index 1.06- 
1.37, fringe on apical 0.32-0.68 of outer 
and on 0.36—0.52 of inner margins, fringe 
length 0.13 mm; 1-Р strong, 0.26-0.31 
length of paddle. 

The description is based on the following 
specimens from the Plilippines: Palawan, 


Puerto Princesa, IX-20-45, 15 LePe, ex co- 
conut shell (No. P-307, 19th MGL); Davao, 
Lasang, V-7-46, 19 LePe, ex coconut husk 
(No. P-945-3) (J. Enke and H. Hoogstraal); 
without locality data, 19 LePe (No. 2010- 
15). 


KEY TO THE KNOWN PUPAE OF THE 
SUBGENUS ARMIGERES, Genus ARMIGERES 


Key formulated partly using key of Stef- 
fan (1968), descriptions by Ramalingam 
(1972, 1987), Toma et al. (1994, 1995) and 
descriptions herein. 


ІІБ Paddle without seta; seta 7-СТ shorter 
палеа. 2 
- Paddle with strong seta; seta 7-СТ sube- 
qual to, or longer than, 6-CT 
Setae 3-П, Ш and 5-IV, V shorter than 
0.25 length of following tergum ...... 
theobaldi Barraud 
_ Setae 3-П, Ш and 5-ГУ, V subequal to 
length of following tergum 
alkatirii Toma, Miyagi and Syafruddin 
Paddle fringe on external margin extend- 
ing to near base 
- Paddle fringe on external margin on apical 
балалокток EN tec УСА: 
Seta 1-Р usually triple: seta 6-УІ mostly 
with more than 2 branches 
malayi (Theobald) 
= Seta 1-Р usually double; seta 6- VI usually 


2(1). 
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Table 3. Pupal chaetotaxy of Armigeres kuchingensis. 
Abdominal Segments 
Seta Cephalothorax I II ИП IV v VI ми VIN 
0 — — l 1 1 1 1 1 
1 1 3-8(6) 27143) 1549  2-5(3) 24(3) 2-6(4) 2-5 (3) — 
2 1-3 (3)! 1 1 1 l 1 1 1 = 
3 |-2 (1) ] 1 1 4-8(4) 2-4(2) 1-3(3) 2-3 (2) - 
4 2-3 (3) 4-9 (5) 4-6(6) 2-5(3) 2-40) 3-6 (4) 1-3 (3) 2-3(2) 2-3 (2) 
5 2—4 (3) 1-3 (2) 1-2 (2) 1-3 (1) 1 1 1-3(2) 1-3 (1) = 
6 1 3-7 (3) 2-8(3) 2-8(3) 2-4(3) 1-6 (3) 1 1-5 (2) — 
7 1-3 (2) 1-9(2) 3-7 (4) 2-8 (2) 2-4 (3) 3-6 (5) 2-3 (3) 1-2 (2) — 
8 2-4 (3) 3-4 (3) 3-4(3) 2-4(4) 3-4(4) 3-6 (3) -- 
9 2-3 (3) 1-2 (1) І 1 1 1 1 2—4 (2) 0-9 (8) 
10 2-4 (3) = 2-4 (2) 2 2 2-4 (4) 1-3(2) 1-40) — 
11 1 1—4 (3) 1-3 (1) І-2(1) 1-2(1) 1—2(1›) 1—2(1) — 
Па 1—4 (2) 
14 —- — — 1 1 1 1 1 1 
' Range followed in parentheses by mode. 
single or double: rarely triple neres 10(9). Seta 1-11 small, branches thin, 0.36 or less 
ОЯ breinli (Taylor) length of seta ЗП... kuchingensis Edwards 
53). Seta |-СТ with branches thin, usually 2 Seta 1-11 large, branches strong. 0.5 ог 
double; seta 9-УП with 9 oy mor branch- more length of seta 3-1] нн. 11 
Съ тамса с OR ONE aureolineatus (Leicester) — jq 10). Seta 9-VII with some branches split be- 
2... very eot ur doubler yond middle; seta 2-1 about 0.7 length of 
seta 9-VII with 8 or fewer branches ... 6 3-1 EET 
А 2 Ване denbesteni Brug 
6(5) Seta |-СТ with 2 or more branches; seta ; қ " 
3-CT with 3 or more branches; seta 1-П ? s ишо шш аа 
less than 0.5 length of 3-Il........... about 0.5 or less length of 3-1 ...... (22 
E NO падат ТА Та papuensis Peters 12(11). Seta 1-11 pedunculate, with 2-3 main 
А) Seta 1-CT mostly single; seta 3-CT single stems, branched in apical 0.7-0.9 .. baisasi 
or double: seta 1-П 0.5 or more length of Stone and Thurman 
3 Except ИСП оёлу ese Gos ++. 2 - Seta 1-П with single main stem or sub- 
7(6) Seta 1-1 pedunculate, brush-like, with sin- pedunculate, usually branched from near 
gle main stem, branched at least in apical НЕЗ ая 13 
ОЗТ 8 13(12). Trumpet index 1.7 or less, length 0.5 mm 
= Seta I-H branched from near base. if ОИЕ subalbatas (Coquillett) 
somewhat pedunculate. with 2-3 таш M Trumpet index 2.3 or more, length 0.51 
RUM UNI UAR ER Ed p клы ? MMM Or MOL E t 14 
8(7). Seta 10-У1 usually double; trumpet length қ 
Оз опаа БАО ith. iss С 
- c + 
E Seta 10- VI usually single: trumpet length less inan 0.5 length of 6-CT: pinna 0.5 
(0:65 or areq 25222222 durhami Edwards length of trumpet ........ milnensis Lee 
9(7). Seta 7-CT generally 3-branched: seta 6- VI = Seta 9-УП with 5 or more branches; seta 
no stouter than 5-V ..... lacuum Edwards 7-CT more than 0.5 length of 6-CT: pinna 
= Seta 7-CT usually single or double; seta 0.4 length of trumpet .. Кеззей Ramalingam 
о Viestouterithan 5... те 10 
сЕ 
Fig. 3. Рира of Armigeres kuchingensis. А. Cephalothorax. В, Metanotum and abdomen. For abbreviations, 
see Fig. I 
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Fig. 4. Pupa of Armigeres subalbatus. А, Cephalothorax. B. Metanotum and abdomen. For abbreviations 


see ЕЕ 
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Table 4. Pupal chaetotaxy of Armigeres subalbatus. 
Abdominal Segments 
Seta Cephalothorax I П nr IV v УІ VII УШ 
0 -- = 1 1 1 1 1 1 1 
1 2 8-12 (9) 8-13 (9) 2-6 (4) 4-7 (5) 4716) 2-4 (3) 2-3 (2) — 
2 2—1 (2)! 1 1 1 1 | 1 1 
3 2 1 1 1 3-6 (4) 2-5 (4) 2-4(2) 2-5 (2) 2-3 (3) 
4 2-4 (4) 4-9 (5) 4-8 (6) 2-4 (3) 2-5 (3) 3-6 (4) 2-6 (4) І- (2) -- 
S 3-5 (4) 1—4 (3) 1-3 (2) 1-3 (3) 12) 1-2 (1) 2-4 (2) 1-3 (2) — 
6 l 3-7(6) 3-8 (4) 3-6 (4) 3—6 (?) 2-6 (5) 1-2 (1) 2—1 (3) == 
7 2—3 (2) 2-6 (3) 4-7 (6) 3-5 (4) 3-6 (4) 4-7 (6) 3—5 (4) 1-2 (2) == 
8 1-3 (3) 3—4 (3) 2-5 (3) 34 (3) 3-5 (3) 2-6 (3) E 
D a(S) 1-3 (2) l І І І 1 3—7 (2) 9-14 (10) 
10 2-4 (4) -- 1—4 03) 2-5(3) 2-3 (3) 2-3(3) 1-3 (2) 1-3 (2) — 
11 1 — — 1 1 1 1 1-3 (2) == 
12 3-4 (3) = 
14 == — — j 1 1 1 l І 


' Range followed in parentheses by mode. 


PuPAL CHARACTERS FOR THE GENUS AND 
SUBGENERA 


Genus Armigeres presently has 48 spe- 
cies, 33 in subgenus Armigeres and 15 in 
subgenus Leicesteria. Pupae have been ad- 
equately described for 15 species of sub- 
genus Armigeres and 7 of subgenus Leices- 
teria (including Ar. omissus, description 
pending). These 22 descriptions offer an 
opportunity to formulate tentative pupal 
characters to distinguish the genus and sub- 
genera. Belkin (1962), Definado (1966). 
Thurman (1959), and Mattingly (1971, by 
virtue of his generic key to pupae), have 
mentioned generic characters. The former 
three mention that they resemble Aedes pu- 
pae and that they have a paddle fringe. Only 
Belkin also noted the following: seta 8-C 
caudad of the trumpet base, setae 5- VI, VII 
very small and 4- VIII short, multiple. 

Genus.—The trumpet is normal, 0.36— 
0.71 mm in length, pinna rather short, trun- 
cate apically; seta 6-CT long, stout, usually 
light tan; 8-CT not longer and stouter than 
9-CT, located well posterior to base of 
trumpet; 5-Ш not longer than following 
segment; 5-IV-V simple, not aciculate; 5- 
VI, МП very small; seta 6-УІ well devel- 
oped, usually stouter than 5-V; seta 9-VII 


long, stout, usually branched; 4-VIII single 
or branched; segments IX and X without 
setae; paddle usually emarginate apically, 
with long fringe on outer and inner mar- 
gins, with or without seta 1-P, when present, 
less than 0.5 length of paddle. 

Subgenera.—Pupae of subgenus Armiger- 
es have seta 6-CT usually as long as or lon- 
ger than 7-CT; 3-СТ and usually 1-СТ long 
and very stout; seta 1-Р mostly present and 
at least 0.3 length of paddle. In subgenus 
Leicesteria seta 7-CT at least 1.6 length of 
6-СТ; 1, 3-CT usually slender; 1-P absent or 
if present, no longer than fringe spicules. 


ACKNOWLEDGMENTS 


The author is indebted to G. W. Courtney 
and S. P. Pradhan for their collaboration in 
the project; to the National Geographic So- 
ciety for support in all aspects of the study; 
to T. Gaffigan and the Walter Reed Biosys- 
tematic Unit and Dr. S. Ramalingam for 
loan of specimens, to B. Bower-Dennis for 
preparing the illustrations, and to J. R. Rey 
and J. K. Nayar for reviewing the manu- 
script. This is Florida Agricultural Experi- 
ment Station Journal Series No. R-06298. 


LITERATURE CITED 


Baisas, Е Е. 1974. The mosquito fauna of Subic Naval 
Reservation, Republic of the Philippines. U.S. 


118 


PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


FRR 
КС | 
(е 


1 | 
Bode mowler-Tends, 


AN 


VOLUME 102, NUMBER 1 119 
Table 5. Pupal chaetotaxy of Armigeres baisasi. 
Abdominal Segments 

Seta Cephalothorax 1 П ш IV v VI VII VIII 

0 — = 1 ] ] 1 1 

1 1 53001): 9-13 (12) 10-18 (7) 2—4 (3) 2-3 (3) 3-4 (4) 2-3 (3) 1-2 (1) 

2 2—4 (3) 1 1 1 1 1 1 1 = 

3 1-2 (2) 1 1 1 1-5 (4) 3-5 (3) 244) 24(4 = 

4 2-6 (?) 3-7 (?) 3-6 (4) 1-6 (6) 1-5 (1) 3-7 (6) 3-6 (4) 3-4(3) 2-4 (?) 

5 9-515) 2-4 (2) 1-3 (3) 1-3 (3) l ) 1-4 (?) 2 — 

© 1 3—6 (3) 3-4 (4) 1-4(3) 3-4(4) 3-4(3) 1-2(1) 2-4 (2) — 

7 1-3 (2) 3—5 (5) 4-7 (H 2-5(3) 244) 3-6(4) 3-5 (3) 2 = 

8 3—4 (?) = 52 (01) AS 5503550) 25063) 5260 = 

9 2-4 (3) ї=2 (2) 1—3 (3) l ] ] 1 2-540) 6-8 (2) 
10 3-6 (5) = 1-3. (3) 2-3(3) 2-3 (2) 2-3(3) 1-5 (2) 1-3 (2) == 
[Hi 1 == — 1=3 (1) 1 1 1-2 (?) 1—3 (2) == 
12 2-4 (?) = — — == 
14 = === = 1 1 1 1 ] ] 


! Range followed in parentheses by mode. 


Navy. First Medical Service Wing. Technical Re- 
port 72-2. 170 pp. 

Barraud, P. J. 1934. Family Culicidae. Tribes Megar- 
hinini and Culicini. The Fauna of British India. 
Including Ceylon and Burma. Diptera. Vol. V. 
London. Taylor and Francis. 473 pp. 

Belkin. J. М. 1962. The mosquitoes of the South Pa- 
cific (Diptera. Culicidae). Vols. I, 608 pp.: II, 412 
figures. Berkeley, University of California Press. 

Belkin, J. N., R. X. Schick, P. Galindo, and T. H. С. 
Aitken. 1965. Mosquito studies (Diptera. Culici- 
Час) 1. A project for a systematic study of the 
mosquitoes of Middle America. Contributions of 
the American Entomological Institute (Ann Ar- 
bor) 1(2): 1-78. 

Bohart, R. M. and R. M. Ingram. 1946. Mosquitoes of 
Okinawa and Islands in the Central Pacific. United 
States Navmed 1055, 110 pp. 

Borel, E. 1930. Les moustiques de la Cochinchina et 
du Sud-Annam. Collections Society Pathologique 
Exotique, Monograph 3: 1-123. 

Darsie, R. Е Jr. 1998. Description of the pupae of six 
species in subgenus Leicesteria, genus Armigeres, 
from Nepal (Diptera, Culicidae). Proceedings of 
the Entomological Society of Washington 100: 
234-246. 

Darsie, К. Е, Jr. and S. P. Pradhan. 1990. The mos- 
quitoes of Nepal: Their identification, distribution 
and biology. Mosquito Systematics 22: 69-130. 

Delfinado, M. D. 1966. The culicine mosquitoes of the 
Philippines, tribe Culicini (Diptera, Culicidae). 
Memoirs of the American Entomological Institute 
7: 1-152. 

LaCasse, W. J. and S. Yamaguti. 1948. Mosquito fauna 


of Japan and Korea. Corps of Engineers, United 
States Army, 273 pp. 

Mattingly, Р Е 1971. Contributions to the mosquito 
fauna of Southeast Asia. XII. Illustrated keys to 
the genera of mosquitoes (Diptera, Culicidae). 
Contributions of the American Entomological In- 
stitute 7(4): 1-83. 

Penn, G. H. 1949. The pupae of the mosquitoes of 
New Guinea. Pacific Science 3: 3-85. 

Peters, W. and S. Dewar. 1955. A preliminary record 
of the megarhine and culicine mosquitoes of Ne- 
pal with notes on their taxonomy (Diptera: Culic- 
idae). Indian Journal of Malariology 10: 37—51. 

Ramalingam, S. 1972. A new species of Armigeres 
from Sabah, Borneo (Diptera: Culicidae). Pro- 
ceedings of the Entomological Society of Wash- 
ington 74: 459-467. 

‚ 1987. On the restriction of Armigeres durhami 
Edwards and the description of Armigeres kesseli 
n. sp. (Diptera: Culicidae). Tropical Biomedicine 
4: 55-65. 

Steffan, W. A. 1968. Armigeres of the Papuan Subre- 
gion (Diptera: Culicidae). Journal of Medical En- 
tomology 5: 135-159. 

Thurman, E. B. 1959. A contribution to a revision of 
the Culicidae of northern Thailand. University of 
Maryland Agricultural Experiment Station Bulle- 
tin А-100. 182 pp. 

Toma, 1., I. Miyagi, and N. Benjaphong. 1994. Rede- 
scription of Armigeres (Armigeres) theobaldi 
(Diptera: Culicidae). Mosquito Systematics 26: 
11-18. 

Toma, T., I. Miyagi. and Syafruddin. 1995. Description 
of Armigeres (Armigeres) alkatirii, a new species 
from Sulawasei, Indonesia (Diptera: Culicidae). 
Mosquito Systematics 27: 110-117. 


